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$G=(V, E)$ $n$ $r$ $r$- $G$
: $\{0,1\}$ ( ) $\xi=(\xi(v))_{\mathrm{t}\in V}.\in \mathrm{f}^{\mathrm{o},1}\}^{V}=$
$\bullet$ $n$ $v\in V$ 1 ( )
$\bullet$ $v$
$\Gamma(v)=\{w\in V : (w.v)\in E\}\cup\{v\}$ $r+1$ $0$ \sim
$s/(r+1)$ $0$ $1-s/(r+1)$ 1
[3, Theorem 2] 1 [3]
$\{X_{t} : t\in \mathrm{N}\}$
$\mathrm{N}$ $\mathrm{P}_{\xi}\{X_{0}=\xi\}=1$ $(_{-}^{-\mathrm{N}}-, \mathcal{F}, \mathrm{p}_{\xi})$
$\xi\in$ $\backslash \{0,1\}$ $\tau=\inf\{t\in \mathrm{N} : X_{t}\in\{0,1\}\}$
$\mathrm{E}_{\xi}[\tau]$ ( ) $\mathrm{E}_{\xi}$ $[]$ ( $\xi$
) [3, Theorem 7]




$\xi\in$ $\sigma(\xi)=|\{v\in V : \xi(v)=1\}|$ $\xi,$ $\eta\in$ $\xi\sim\eta$ $\sigma(\xi)=\sigma(\eta)$
$\sim$ /\sim $=\{_{-0,,n}^{-\ldots\underline{=}}-\}\simeq\{0, \cdots, n\}$
– [3, Theorem 6]
$\mathrm{E}_{\xi}[\sigma(x_{t})]=\sigma(\xi)$ $t\in \mathrm{N}$ (1)
” ” ”
” 1
1 -1 $\Xi_{i+1}$ (1)
+1 $\lceil_{\cup i}--$ -1 ( $i=1,$ $\cdots,$ $n-1$
)
31 :
$\mathrm{P}_{\xi}\{\sigma(X_{t+1})=\cdot\sigma(X_{t})+1\}=\mathrm{P}_{\xi}\{\sigma(x_{t+1})=\sigma(x_{t})-1\}$ $t\in \mathrm{N}$ (2)
$i\in\{1, \cdots, n-1\}$ $t\in \mathrm{N}$ $X_{t}=\xi_{1}\in$
$\xi’\in^{--}\sum_{-j+1}p(\xi 1, \xi^{;})=\sum_{\xi’’\in-}p(\xi--_{i-}11, \xi’’)$
(3)
$p(\eta_{1}, \eta_{2})=^{\mathrm{p}_{\xi\{x_{t}}}+1=\xi_{2}|X_{t}=\xi 1\}$ , $\eta_{1},$ $\eta_{2}\in\Xi,$ $t\in \mathrm{N}$
( ( ))
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” ” ( )
2
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3.1 5- (5 2- ) $\xi=(0,0,0,1,1),$ $\eta=$
$(0,1,0,1,0)$ $\xi,$ $\eta\in--2-$ $\sigma(\xi)=\sigma(\eta)=2$












$\frac{1}{r+1}\leq p(\eta, \eta)\leq 1-\frac{2r}{n(r+1)}$ , for $\eta\in--=-\wedge---\backslash \{\mathrm{o}, 1\}$ . (4)
$–=-\wedge---\backslash \{0,1\}$
[ ] $1/n$ r-
$r+1$ $\eta$
$\frac{1}{n}\cdot\frac{1}{r+1}\sum_{v\in V}|\{w\in\Gamma(v) : \eta(v)=\eta(w)\}|$ (5)
$|\{w\in\Gamma(v) : \eta(v)=\eta(w)\}|\geq 1$ (5) 1
$\frac{1}{n}\cdot\frac{1}{r+1}\sum_{v\in V}1\leq p(\eta, \eta)\leq\frac{1}{n}\cdot\frac{1}{r+1}\{(n-r-1)(r+1)+r+1\}2$ , $\eta\in---\wedge$ .
(4) I
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33 $\{0, \cdots, n\}$ $0\leq c<1$ $q(i, j),$ $i,j\in\{0. \cdot\cdot, , n\}$
2 $-$ ( $\{0,$ $n\}$ ) :
$q(\ell, \ell)=c$ , $q( \ell, \ell-1)=\frac{1-c}{2}$ , $q( \ell, \ell+1)=\frac{1-c}{2}$ , $\ell=1,$ $\cdots,$ $n-1$
$q(\mathrm{o}, \mathrm{o})=1$ , $q(n, n)=1$ ,
$\ell$ $\{0, n\}$ $=\mathcal{Z}\ell(C)$
$\cup$ $\perp$ 1-1 1 $1+1$ n-l $\mathrm{u}$
2:
$z \ell=\frac{1}{1-c}\ell(n-\ell)$ , $\ell=0,$ $\cdot’\cdot,$ $n$ . (6)
3.1 $c=0$ $[1]_{\text{ }}$ 33
–
[ ] – $\ell$ $\{0, n\}$ $Z\ell$
$Z \ell=\frac{1-c}{2}Zp-1+\frac{1-c}{2}Z_{\ell}+1+cz_{\ell}+1$, $z_{0}=z_{n}=0$
– (6) 1
(6) $\ell$ $Z\ell(C)$ $0\leq c<1$ 33
31 $n$ $r$- $\sigma(\xi)=\ell\in\{1, \cdots, n-1\}$
( ) :
$(1+ \frac{1}{r})l(n-\ell)\leq \mathrm{E}_{\xi}[\tau]\leq\frac{n\ell(r+1)(n-\ell)}{2r}$ (7)
$\Omega_{\lrcorner}(n^{2})$ $O(n^{3})$
[ ] $\sigma(\xi_{1})=\ell$ $\xi_{1}$ $r$- 31
1 $P+1$ $\ell+1$
– – $c$








$\mathrm{P}_{\xi},$ $\mathrm{E}_{\xi}$ $\sigma(\xi)=\ell$ $\mathrm{p}_{p}$ , $\mathrm{E}_{\ell}$
41 $I\zeta_{n}$
$p(l, \ell)=a_{p}^{2}+b_{p}^{2}$ , $p(^{\ell,\ell}-1)=a_{\ell}b\ell$ , $p(\ell, \ell+1)=a_{\ell}b_{\ell}$ , $\ell=1,$ $\cdots,$ $n-1$
$p(\mathrm{o}, \mathrm{o})=1$ , $p(n, n)=1$ ,
$ap=\ell/n,$ $b\ell=(n-\ell)/n$
[ ] $\ell$ 1 $n-\ell$ $0$ $n$ 1
(i) $(\ellarrow\ell)$ $(\mathrm{i}- 1)$ n $-\ell$
(i-2) $\mathrm{J}$
(ii) $(Parrow l-1)$ $\mathrm{r}\ell$ $0$
(iii) $(larrow\ell+1)$ $\mathrm{r}_{n-\ell}$ 1





41 $P=0,$ $\cdots,$ $n$. $Xp$ $\sigma(\xi)=\ell$ $\xi$ $0$. $yp$ $\sigma(\xi)=\ell$ $.\xi$ $\{0,1\}$
–
$Xp+1-2xp+X\ell_{-}1=0$ $(\ell=1, \cdots, n-1)$ , $x_{0}=1,$ $x_{n}=0$ (8)
$y_{p+1}-2y \ell+y\ell_{-}1+\frac{n^{2}}{\ell(n-\ell)}=0$ $(\ell=1, \cdots, n-1)$ , $y_{0}=0,$ $y_{n}=0$ (9)
(8) $Xp=(n-\ell)/n,$ $\ell=0,$ $\cdots,$ $n$ [3]
(9)
41n- $\sigma(\xi)=\ell$ ( $\ell$ ( $n-\ell$ )
)
$\mathrm{E}_{n-p}[\tau]=\mathrm{E}_{\ell}[\mathcal{T}]=n\sum_{i=1}\ell n\sum_{ik=}-i\frac{1}{k}$ for $\ell=0,$ $\cdots,$ $\lfloor n/2\rfloor$ (10)
: $\max\{\mathrm{E}_{\xi}[\tau] : \sigma(\xi)=\ell, \ell=0, \cdots, n\}=(\log 2+o(1))n^{2}$
[ ] $=y_{n-i},$ $i=0,$ $\cdots,$ $n$
$a\ell=y\ell+1-yp$ (9) $ap-a \ell_{-1}+\frac{n^{2}}{p(n-\ell)}=0$ –









(10) $n$ $m=n/2$ $y_{m}$
$-$
( / $2m$ 1 $\backslash 1$ $\mathrm{Q}\mathrm{r}$ . $/2m-1$ 1 $\backslash 1$
$4m^{2} \{\log(\frac{2m}{m+1}+\frac{1}{m})\}<y_{m}<4m^{2}\{$ $\log(\frac{2m-1}{m+1}+\frac{1}{m})\}$
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